Abstract: Problem statement: Nowadays, the mobile telecommunications industry faces the problem of providing the technology that be able to support a wide variety of services ranging from voice communication with a bit rate of a few kbps to wireless multimedia in which bit rate up to 2 Mbps. Approach: This study introduced a new performance study to enhance the Orthogonal Frequency Division Multiplexing (OFDM) system based on both efficient iterative number of subcarrier estimation techniques and a tracking algorithm was proposed. Result: The performance of system degrades with increase of the mobile velocity or increase of the number of channel fingers. The noiseless received signal at the weakest subcarrier is estimated based on all the detected data symbols using a hard or soft decision. Due to the flexibility of the transform design, the analysis conducted is applicable for other common systems as well. Conclusion: Simulation results showed the proposed algorithm can track the velocity variation very well and perform channel estimation using the most efficient tracking mode.
INTRODUCTION
Nowadays, in wireless communication systems, the ability of OFDM to efficiently exploit the wideband properties of the radio channel lies at the heart of its popularity plays a very important role to combat the doubly dispersive channels. This feature has helped to establish OFDM as the physical layer of choice for broadband wireless communications systems (European Telecommunications Standards Institute, 2002; National Institute of Informatics, 2002; IEEE, 2003) . Therefore, it is expected that OFDM will be still a fundamental element in future wireless communications.
Recently, a considerable amount of research work has been proposed as candidate for the 3rd generation mobile telecommunication system, OFDM is one of proposed system that has a lot of attentions for some reasons. The first reason is that the successful implementation of OFDM in several applications. OFDM has successfully been implemented in the wireless broadcasting applications such as Digital Video Broadcasting (DVB) and Digital Audio Broadcasting (DAB) (Martoyo and Jondral, 2002) . Since OFDM can overcome the effect of multipath fading by using a guard period, OFDM need only a simple equalization method in combating selective fading channels (Litwin, 2000) . Increasing symbol duration will result in lower rate parallel subcarriers. The transmitter and the receiver for OFDM system can be implemented efficiently by using Fast Fourier Transform (FFT) techniques (Martoyo and Jondral, 2002) . Adding a Cyclic Prefix (CP) is the main way for the Fourier based OFDM to eliminate the ISI. However, this can decrease the bandwidth efficiency greatly, which means that there is a long way go to improve the bandwidth efficiency, to decrease the bandwidth waste brought by adding CP (Gupta et al., 2008) . Past research (Dowler and Nix, 2003) has investigated the use of scattered pilots combined with various interpolation filters to achieve a channel estimate.
For OFDM to operate in a wide area network, efficient channel estimation techniques are required that operate in fast time varying channels. However, the time selective channel resulting from the relative movement is still a challenging task for channel estimation algorithms. In this study, we investigate the performance of the two major obstacles in using OFDM in transmission system; first it is very sensitive to frequency offset caused by misalignment in carrier frequencies or Doppler shift. These imperfections will destroy sub-carrier orthogonality and introduce Inter-Carrier Interference (ICI) among sub-carrier in addition to attenuation and rotation of each of the sub-carriers phase, second disadvantage is that the peak power of the signal can be up to N times the average power (where N is the number of carriers) (Sklar, 2001) , to achieve the same optimum performance as in the case of preceding over all subcarriers, where is the number of channel taps. The simulation result shows the performance of system degrades with increase of the mobile velocity or increase of the number of channel fingers.
MATERIALS AND METHODS
FFT-OFDM system: The FFT-OFDM system model is shown in Fig. 1 . The data is transmitted in the parallel by assigning each data word to one carrier in the transmission. The data to be transmitted on each carrier is modulated into a BPSK format. After the required spectrum is worked out, an IFFT is used to find the corresponding time domain waveform.
The cyclic prefix is then added to the start of each symbol. The receiver basically does the inverse operation to the transmitter. The cyclic prefix is removed. The FFT of each symbol is then taken to find the original transmitted spectrum. Single tap frequency domain equalizer is used to enhance the detection performance. Each transmitted carrier is then evaluated and converted back to the data word by demodulating the received symbol. The data words are then combined back to the same word size as the original signal.
Doppler shift: When a signal source and a receiver are moving related to one another, the frequency of received signal will not be the same as the source. Consider a mobile moving at a constant velocity v, along a path segment having length d between points X and Y, while it receives signals from a remote source S, as illustrated in Fig. 2 . The difference in path lengths traveled by the wave from source S to the mobile at points X and Y is l d cos v t cos
θ where ∆t is the time required for the mobile to travel from X to Y and θ is assumed to be the same at point X and Y since the source is assumed to be very far way. The phase change in the received signal due to difference in path lengths is therefore (Lee, 1995) :
Hence the apparent change in frequency, or Doppler shift, is given by:
It can be seen from Eq. 2 that if the mobile is moving toward the direction of arrival of the wave, the Doppler shift is positive and if the mobile is moving away from the direction of arrival of the wave, the Doppler shift is negative (Rappaport, 1996) .
Parameters of mobile multipath channel:
In order to compare different channels and to develop some general design guidelines for wireless systems, parameters which closely quantify the multipath channel are used. These parameters include delay spread and Doppler spread (Lee, 1995; Rappaport, 1996) . The mean excess delay is given by:
Where: P(τ) = The absolute power level of received signal a 2 = P(τ)
The RMS delay spread is defined to be:
Where:
These delays are measured relative to the first detectable signal arriving at the receiver at o 0 τ = .
The coherence bandwidth, B C , can be defined as the relation derived from the RMS delay spread. If the coherence bandwidth is defined as the bandwidth over which the frequency correlation function is above 0.9, then the coherence bandwidth is approximately:
If the definition is relaxed so that the frequency correlation function is above 0.5, then the coherence bandwidth is approximately: From the above, it can be seen that the time dispersion and frequency dispersion mechanisms in a mobile radio channel lead to four possible distinct effects, which are manifested depending on the nature of the transmitted signal, the channel and the velocity. The two propagation mechanisms are independent of one another.
RESULTS
The parameters and system configuration used in the simulation were taken from the standards of the third generation mobile and OFDM system. These parameters can be summarized by the followings: To investigate the effect of number of subcarrier on the OFDM system extra test was carried out as shown in Fig. 3 . From the Fig. 3 , the performance of system is enhanced as the number of subcarrier increased.
In these tests the selective fading configuration contains 2-fingers, 3-fingers, 4-fingers and so on, the effect of increasing number of finger on the performance of system is shown in Fig. 4 . This increase in the number of fingers causes performance degradation. From the Fig. 4 it is clear that the performance of 2-fingers is better than the performance of 4-fingers by about 2 dB at bit error rate 10
. Also the performance of 4-fingers better than the performance of 6-fingers by about 4 dB at bit error rate 10 
DISCUSSION
The relation between the number of subcarrier and energy per bit to noise ratio (E b /N o ) in dB at different number of fingers was shown in Fig. 5 . The E b /N o (dB) decreased as the number of subcarrier increased. This relation at bit error rate 10 −5 .
The performance of OFDM system with different mobile velocity (mile h −1 ) is shown in Fig. 6 . The performance degrades with increased mobile velocity. Figure 7 shows the effect of increasing the velocity of mobile station on the performance of OFDM system at different number of subcarrier. The Fig. 7 shows the performance degrade with increasing velocity. When the velocity increased the Doppler frequency increased and hence the number of fade sec −1 increased.
Therefore, the performance degrades. The relation between the number of finger and E b /N o (dB) at bit error rate 10 −5 was shown in Fig. 8 .
The best performance occurs with minimum number of finger. When the number increased the value of Inter Symbol Interference (ISI) increased. Therefore, the performance degraded.
CONCLUSION
OFDM is one of the main-stream multiplexing techniques for modern communication systems. Moreover, the channel estimation algorithm plays an important role for improving the system performance and computational complexity. This study focuses on performance of the Orthogonal Frequency Division Multiplexing (OFDM) system based on both efficient iterative number of subcarrier estimation techniques and a tracking algorithm. Firstly, it introduces the sensitiveness of OFDM to frequency offset caused by misalignment in carrier frequencies or Doppler shift and introduces Inter-Carrier Interference (ICI) among sub-carrier in addition to attenuation and rotation of each of the sub-carriers phase. Secondly, it discusses its disadvantage, that is, the peak power of the signal can be up to N times the average power. Finally, simulations in practical wireless channels demonstrate the superior performance of the iterative detector as compared to conventional detectors with comparable complexity, while obtain reasonable channel estimation outputs in slow-moving cases with low-complexity modes.
